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DETAILED ACTION 
Status of the Claims 

Claims 2, 12-15, 17-19 and 30-33 are pending wlierein claims 2, 12, 15 and 19 
are amended, claims 30-33 are new, and claims 1,3-11,16 and 20-29 are canceled. 

Status of Previous Objections 

The previous objection to claim 15 for informalities is withdrawn in view of the 
Applicant's amendment to the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 12-15, 17-19 and 30-33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Turner (US 6,331 ,233). 

In regards to claims 2, 12-14 and 17-18, Turner ('233) discloses a method of 
manufacturing tantalum sputtering targets wherein vacuum-melted tantalum ingots 
would be forged, rolled and annealed at a temperature in the range of 1500°F to 2800°F 
(1089Kto 1811K) (col. 3, line 49 -col. 4, line 26). Turner ('233) further discloses 
annealing in an inert atmosphere at a temperature in the range of 1500°F to 2800°F 
(1089K to 181 1 K) to recrystallize the microstructure; utilizing at least three deformation 
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steps and no less than three inert-atmosphere steps from ingot to final target plate 
thickness to achieve a mean grain size of less than 100 |jm and less than about 50 |jm 
(Figure 3 and col. 3, line 49 - col. 4, line 26). 

The Examiner notes that the temperatures of deformation and annealing in 
addition to the resulting sputtering plate grain size disclosed by Turner ('233) overlap 
the temperatures of deformation and annealing and resulting sputtering plate grain size 
of the instant invention, which is prima facie evidence of obviousness. MPEP 2144.05 I. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have selected the claimed temperatures of deformation and grain sizes 
from the temperatures of deformation and grain sizes disclosed by Turner ('233) 
because Turner ('233) discloses the same utility throughout the disclosed ranges. 

In regards to claims 15 and 19, Turner ('233) discloses texture uniformity 
throughout the thickness of the plate (Example 1 ) and a process that would be the same 
as or similar to that of the instant invention. Therefore, a target with no uneven 
macrostructure in the form of streaks or aggregates on the surface or inside the target 
would be expected. MPEP 2112.01 I. 

Claims 30-33 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Michaluk et al. (US 6,348,113). 

In regards to claim 30, Michaluk et al. ('113) discloses processing of tantalum to 
form sputtering targets (col. 3, lines 10-45). Michaluk et al. ('113) further discloses 
crystallizing a liquid to form potassium fluoride salt; recovering tantalum powder from 
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the salt; electron beam melting the recovered tantalum powder to further remove 
impurities; performing flat forging; annealing in vacuum to achieve at least partial 
recrystallization; performing warm or cold rolling; and then final annealing at a 
temperature and time effective to produce a final grain size of less than 50 pm (abstract, 
col. 5, line 60 -col. 6, line 10 and col. 7, lines 1-37). Michaluk et al. ('1 13) further 
discloses that the first annealing step would be at a temperature in the range of about 
950°C to about 1500°C (col. 7, lines 30-37) and that the final annealing step would be at 
a temperature in the range of 950°C to 1 150°C (Example 3). 

The Examiner notes that the temperatures of deformation and annealing in 
addition to the resulting sputtering plate grain size disclosed by Michaluk et al. ('113) 
overlap the temperatures of deformation and annealing and resulting sputtering plate 
grain size of the instant invention, which is prima facie evidence of obviousness. MPEP 
2144.05 I. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have selected the claimed temperatures of deformation and 
grain sizes from the temperatures of deformation and grain sizes disclosed by Michaluk 
et al. ('113) because Michaluk et al. ('113) discloses the same utility throughout the 
disclosed ranges. 

With respect to the recitation "forming a Ta ingot or billet by melting and casting a 
Ta raw material having a purity of 4N5 (99.995%) or greater" as recited in lines 3-4 of 
claim 30, the Examiner notes that although Michaluk et al. ('113) discloses that the 
purity of the tantalum would typically be between 99.50 and 99.99%, the Examiner 
asserts that the melting and casting technique as disclosed by Michaluk et al. ('113) 
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would also be applicable to a tantalum material having a purity of 99.995%. Also, 
Example 1 teaches a tantalum raw material having 99.999% purity. 

With respect to the recitation "the target being made to have no uneven 
macrostructure in the form of streaks or aggregates on a surface of the target and inside 
the target" as recited in lines 12-14 of claim 30, Michaluk at al. ('113) discloses a fine 
grain structure and a uniform texture (col. 1 , lines 58-60) and that a uniform texture (i.e. 
no unevenness in the structure) (col. 1, lines 38-55). 

In regards to claims 31-33, Michaluk et al. ('113) discloses previous steps of 
round forging and annealing at a temperature in the range of about 900°C to about 
1200°C (about 1 173K to about 1473K), which overlaps the ranges of 1373K to 1673K 
and recrystallization annealing at 1 173K as instantly claimed. 

Response to Arguments 

Applicant's arguments filed 2 July 2008 have been fully considered but they are 
not persuasive. 

First, the Applicant primarily argues that claim 2 requires that an ingot be forged 
and then annealed at a temperature of 1373K to 1673K, and that this set of steps is 
required to be performed twice during the claimed process and that claim 2 requires that 
after one of these sets that the ingot be forged or rolled and then annealed at a 
temperature between recrystallization starting temperature and 1373K (a different and 
lower temperature). 

In response, the Examiner notes that Turner ('233) discloses a method of 
manufacturing tantalum sputtering targets wherein vacuum-melted tantalum ingots 
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would be forged, rolled and annealed at a temperature in the range of 1500°F to 2800°F 
(1089K to 1811 K) wherein there would be at least three deformation steps and no less 
than three inert-atmosphere steps from ingot to final target plate thickness to achieve a 
mean grain size of less than 100 |jm and less than about 50 |jm (Figure 3 and col. 3, 
line 49 - col. 4, line 26). The Examiner further notes that the temperature range of 
Turner ('233) encompasses the temperature range of the instant invention. Generally, 
differences in concentration or temperature will not support the patentability of 
subject matter encompassed by the prior art unless there is evidence indicating such 
concentration or temperature is critical. MPEP 2144.05 II. 

Second, the Applicant primarily argues that the cited prior art reference Turner 
('233) requires a minimum of three stages each of which includes a deformation step 
followed by an inert atmosphere high-temperature anneal and the high -temperature 
anneal steps are stated as being preferably between 2200°F and 2400°F (1477K to 
1589K). 

In response, the Examiner notes that broader disclosure teaches a range of 
1500°F and 2800°F (1089K to 181 IK) (col. 4, lines 1-15). Preferred embodiments do 
not constitute a teaching away from a broader disclosure or non-preferred 
embodiments. MPEP 2123 II. 

Third, the Applicant primarily argues that if al three or more annealing process 
steps are performed at a high temperature as taught by Turner ('233), excessive grain 
growth will occur during recrystallization which will result in the formation of coarse 
crystals, or since a part of the structure may show abnormal grain growth, a uniform and 
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fine structure cannot be obtained. 

In response, the Examiner notes that Turner ('233) discloses a uniform texture 
throughout the thickness of the target with no banding (Example 1). Thus, the 
Applicant's arguments appear to contradict the teachings of Turner ('233). Furthermore, 
Turner ('233) discloses a process that is the same as or substantially similar to the 
process of manufacturing a tantalum sputtering target as instantly claimed. Therefore, a 
uniform and fine structure would be expected. MPEP 21 12.01 I. 

Fourth, the Applicant primarily argues that in order to form a structure in which 
the desired orientation spreads out in a disk shape (or convex lens) shape toward the 
center of the target, cross rolling is required and the crystal orientation disclosed by 
Turner ('233) cannot be obtained without cross rolling; the instant invention does not 
relate to controlling orientation; and the instant invention is unrelated to the technology 
of controlling the structure of the orientation in the thickness direction. The Applicant 
further argues that there are significant differences between the target obtained by 
Turner ('233) and that obtained by the instant invention and it is incorrect to assume that 
a target having no uneven macrostructure in the form of streaks and aggregates on the 
surface or inside the target would be obtained or would be expected to be obtained by 
the process disclosed by Turner ('233). 

In response, the Examiner first notes that the instant claims do not preclude 
cross rolling as the rolling claimed in the instant invention. Further, the Examiner notes 
that the both the instant invention and Turner ('233) are directed towards methods of 
processing tantalum sputtering targets. Therefore, the instant invention and Turner 
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('233) would be directed to related technology. Second, the Examiner notes that the 
Applicant has not provided any technical evidence to support the conclusion that the 
properties of the sputtering target of the instant invention would be distinct relative to the 
properties of the sputtering target obtained by the cross rolling disclosed by Turner 
('233). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessee Roe whose telephone number is (571) 272- 
5938. The examiner can normally be reached on Monday-Friday 7:30 AM - 4:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dr. Roy V. King can be reached on (571) 272-1244. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/John P. Sheehan/ 

Primary Examiner, Art Unit 1793 
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